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SUIT FOR FORCEDLY MODIFYING A HUMAN POSTURE AND 
PRODUCING AN INCREASED LOAD ON A LOCOMOTION APPARATUS 

This invention relates to medicine and, more specifically, to treatment of 
neurological, muscular and orthopedic diseases accompanied with disorders of the 
locomotor apparatas or central movement regulation system in children and adults. 
The device may be also used for training sportsmen or physical workout of long-time 
bed patients. 

Its sangenetic mechanisms are based on the following factors: 

(a) producing (or increasmg) a longitudinal load on the skeleton's structinres; 

(b) increasing the muscular load during movements; 

(c) activation of the supporting reception. 

These features of the body suit enable it to counteract die pathological postural 
orientation typical of many disease states (e. g., infantile cerebral palsy, stiroke, etc.). 
This results in a tendency for normalizing liie mechanisms of regulation of the vertical 

posture and loco motions. 

Known in the art there is a body suit for medico-conductive rehabiKtation of 
neurological patients diagnosed witii locomotory impairment, described in the RU 
Patent No. 2201177 (2000, V. A. Isanov), which includes a union suit filled with 
oxygen under pressure. The disadvantage of this device resides in its complexity and 
the need for gas containers. 

There are other designs of prior art devices used for rehabiUtation of tiie said 

groups of patients. These are described in: 

1. The RF patent No. 2040923 (1995). V.P. Tychina. METHOD AND ORTHOPEDIC 
DEVICE FOR TREATING SPASTIC FORMS OF CEREBRAL INFANTILE PARALYSIS 

2. The RF patent No. 2054907 (1996). N. I. Afanasenko et al. DEVICE FOR 
TREATING PATIENTS WITH DISTORTED POSTURE AND DISTURBED MOTOR ACTIVITY ; 

3. The RF patent No. 2131232 (1999). A. I. Averianov et al. UNION SUIT FOR 
TREATMENT OF PATIENTS WITH INFANTILE CEREBRAL PARALYSIS AND PATIENTS WITH 
AFTEREFFECTS OF CRANIOCEREBRAL INJURY (prototype). 



All the designs cited above, including the prototype one, have a number of 
common disadvantages decreasing the effectiveness of the cUnical effect of such 
designs and, more specifically, the load-bearing elements of the devices performed as 
elements of type shoulder pads, belts for lumbar, knee, ankle joint and shoulders, and 
bandages, though they have theii: distinctive features,. The area of contact with the 
human body in such devices is too small and their locking is not good enough. 
Sometimes this leads to impossibiUty of asymmetrically loading the skeletal muscles, 
which is one of the principal factors in correcting the positions of the body parts 
relatively one another. For example, the shoulder pads having a small contact area 
with inadequate means for transmission of the load to them cannot stay motionless 
when the different pull forces are made from the breast and back loading elements, 
while their movement equalizes the pull forces vectored fore and aft, thus nullifying 
the intention to change the orientation of the body towards bending. 

Besides, to the disadvantages of the known devices, including the prototype 
one, should be referred the fact that the elastic ties are not calibrated, they were 
fabricated from materials having no constant "stretch-force" characteristic. The 
number of attachment points for the elastic ties in such devices is insufficient. 

The engineering problem to be solved by the claimed invention is providing a 
device capable of producing a stable asymmetrical selective load on the skeletal 
muscles by increasing the area of contact of the device with the patient's body, better 
interlocking of its components while preserving the flexibility of its joints and 
allowing for selective energetic loading of individual kinds of movements. 

The loading elements of the claimed suit act directly on both the wearer's 
musculoskeletal system and the central representation of the motor analyzer. 

The design of the device enables to load the musculoskeletal system or change 
the position of parts of the body relatively one another "in stages" by applying 
pressure to the following zones: 

1 . From foot to knee; 

2. From waist to knee (from waist to foot); 

3. From shoulders to waist (from shoulder to knee, from shoulders to 

foot). 



A possibility of selectively act on one (right or left) half of the body seenis to be 
of importance. A need for this may arise in treatment of diseases, which affect one half 
of the body (e. g., the stroke, hemiparetic form of infantile cerebral palsy). A 
significant role in the sangenetic mechanism of action of the device is irritation of the 
receptors distributed in the Ugaments and joints, notably by a pressure on the foot 
planta, caused by tensioning of the loading elements attached to the foot pad, which is 
an adequate irritator of the Vater-Pacini receptor corpuscles initiating the reflex chain 
of automatic movement control. 

The stimulation of this mechanism is particularly useful for long-time bed 

patients. 

An example, the need for a forced change of a man's postijre is tiie infantile 
cerebral palsy patient with symptoms characterized by a change in the position of the 
body parts respectively one another (a hanging foot, tiiple bend syndrome, etc.). 

The triple bend syndrome is the most illustirative case because the essence of the 
treatinent is the struggle against die bending orientation in the knee and hip joints and 
in the spinal chord. 

To allow for appUcation of a partial pressure to the locomotor apparatiis, the 
hinges attaching the loading elements are arranged in four stages: 

Stage 1 - breast and back hinges, near the shoulder girdles; 

Stage 2 - lumbar area, hinges are attached by belts on the entire perimeter; 

Stage 3 - knee joint, front and side surfaces; 

Stage 4 - foot, hinges are arranged on the welt or the foot loop embracmg the 

shoe. 

The claimed objective is achieved by the known device used for forced change 
of man's postur? and producing an increased load on tiie locomotor apparatus, 
comprising the shoulder, pelvic, knee and foot pads all interconnected by loading 
elements, wherein each loading element is an inextensible adjusting band and elastic 
tie witiiout residual deformation attached to it and having an initial length, which, if it 
is increased, creates a force of at least 4 kg; and the ratio between the lengths of the 
adjusting bands and elastic ties of each loading element being selected such that the 
maximum elongation of the elastic tie is at least 50 % the initial length; the device 



additionally comprises a pad, which is arranged on the thoracic part of the trunk and 
connected with the shoulder pads with use of self-locking buckles, thus forming a vest 
tightly fitting on the patient's body, the pelvis pad is designed as shorts, both the breast 
and pelvis pads are having sewed-in load-bearing bands with buckles for interlocking 
of the breast and pelvis pads, the pads are designed so that they can be individually 
fitted on the patient's body using of additional attachments, the knee joint pads are 
bandages that can tightly fit around the knee joint, upper quarter of the shin-bone and 
lower quarter of the hip, and there are hinges arranged on bandage in the plane (along 
the axis) of the knee joint to accommodate the loading ties, the foot pads are made in 
the form shoes provided on the foot perimeter with a fabric strip carrying hinges to 
attach to them the elastic ties, the step between the hinges being not over 10 % of the 
shoe sole length, or the foot pads are flexible fabric plates capable of embracmg them 
the entire sole of the patient and carrying hinges to attach to them the ties producing 
the load, the device is additionally provided with three belts, each having two self- 
tightening locks designed to enable locating the first belt of these belts along the edges 
of the costal arch, the second belt on the waist and the third belt on the patient's 
huckle-bones, each belt also having a fabric fastener on the interior surface of that part 
of the belt, which is arranged on the patient's body back surface; the breast and pelvis 
pads have the mating parts of the fastener; the adjusting bands of the loading elements 
are rigidly attached to the front, side and rear surfaces of the breast and pelvis pads but 
their ends performed free and provided with buckles and hooks. 

The additional attachments enabUng coarse individual fitting of the breast and 
pelvis pads around the patient may be designed as pleats performed on the side of the 
pads corresponding to the back and side surfaces of the trunk and fitted n zip fasteners 
(n being not less than 2), which provide, when locked, obtaining n+1 standard sizes. 

The additional attachments enabling fine individual fitting of tiie breast and 
pelvis pads of the device on the patient may be designed as a lacing arranged on the 
front and back surfaces of the pads. 



The tight fitting of the pad around the limb near the knee joint may be achieved 
by using stretch-proof adjusting bands that are rigidly attached to the entire front 
surface and whose free ends are provided with self-locking fabric fasteners. 

Each loading element may be provided with a dynamometric tape to check the 
pulling force. 

All the pads may carry hinges to attach the tensioning elements. On all the belts, 
the hinges for attachment of the tensionmg elements may be arranged on two loop 
bands one of these may have the hinges facing up and the other of these - down. 

A coordinate net may be appUed to the surfaces of aU the pads, making it 
possible to register the locking points and direction of the pulling force. 

The essence of the claimed device may be clear from the following illustrations: 

Fig. 1 - Front view of device; 

Fig. 2 -Vest; 

Fig. 3 - Shorts; 

Fig. 4 - Knee pad; 

Fig. 5 - Loading element; 

Fig. 6 - Dynamometric tape; 

Fig. 7 - Foot pad; 

Fig. 8 -Belt; 

Fig. 9 - Double buckle for belt. 

The device comprises a shoulder pad (1), breast pad (2), pelvis pad designed as 

shorts (3), knee pads (4) performed as bandages and foot pads (5), all connected 

together by means of the loading elements (6) with a possibiUty of being disconnected; 

each loading element (6) is an extensible adjusting band (7) and an elastic tie (8) 

attached to it; the breast pad (2) arranged on the thoracic part of the trunk and 

connected with the pads on the shoulder girdles (1) by self-locked buckles (9) thus 

forming a vest (10) tightly fitting around the patient's body, both the breast (2) and 

pelvis pads (3) have sewed-in load-bearing bands (11) with buckles (9) for 

interlocking the breast and pelvis pads, these pads are designed to enable their coarse 

and fine fitting on the patient's body with the aid of additional attachments (12, 13); 

the knee pad bandage area arranged along the joint's horizontal axis is provided with 
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hinges (14) to cairy the ties (8) of the loading elements (6); the foot pads (5) are 
designed either as shoes with the fabric strip (15) provided on the sole perimeter and 
carrying hinges (16) to attach the elastic ties (8) or the foot pads (5) are flexible fabric 
plates (17) performed so as to be able to embrace the entire sole of the patient and 
carrying hinges (18) to attach to them the elastic ties (8), the device has three belts (19, 
20. 21), each of them have two self-tightening locks (22), one of the belts being 
designed so that it can be arranged along the edges of the costal arch (19) and the other 
belt (20) - on the waist, and the third belt (21) - on the patient's ileac bones, each belt 
also carrying a fabric fastener on its inside surface part, which is arranged on the 
patient's back surface; the breast (2) and pelvis (3) pads having mating parts of the 
fastener ; the adjusting bands (7) of the loading elements (6) are rigidly attached to the 
front, side and rear surfaces of the breast (2) and pelvis (3) pads , but their ends is 
performed free and provided with buckles and hooks. 

The additional attachments (12) enabUng coarse individual fitting of the breast 
and pelvis pads around the patient are essentially pleats provided with zip fasteners. 

The additional attachments (13) enabling fine individual fitting of the breast and 
pelvis pads on the patient may be performed as a lacing. The bandage appUed to the 
knee joint area (4) may carry inextensible adjusting bands (23), which are arranged 
over the entire front surface, and whose free ends are provided with a self-locking 
fabric fastener (24). The knee joint pad (4) may have two rows of hinges (25) one of 
these has hinges facing up and liie other of these - down. 

Each loading element (6) may be provided with a dynamometric tape (26) to 

check the pulling force. 

All the pads, (1) through (5), may carry hinges (27) to attach the loading 

elements (6). 

All the belts, (19, 20, 21) may carry hinges arranged on two bands (28) and 
(29), one of these has hinges facing up and the other of these - down. 
The claimed device shall be used as follows. 

Knowing the dimensions of the patient's body and before putting the suit on, 
coarse-fit is performed of the breast (2) and pelvis (3) pads to the required size using 
the zip fasteners (additional attachment 13) forming pleats around the breast (2) and 
pelvic (3) pads, then the shoulder (1) and breast (2) pads are dressed, connecting the 



left and right sides by using the zip fastener (13), the breast and pelvis pads are linked 
up by load-bearing bands (11) using the buckles (9), and the suit are adjusting for the 
patient's height, foUowing which, fine-fit of the suit is performing to the patient's 
body using Ihe lacing (additional attachment 12), striving for tightly fitting the suit on 
the patient's body. Now the knee pads (4) are appUed also makmg these fit tightly 
around the knees, and the shoes (15) with hinge bands (16) are put on foUowmg which 
the belts (19, 20. 21) are tighten using locks (22). Then the loading elements (6) are 
locked , which shall always be positioned with the adjusting bands (7) at the top and 
are distributed them over the front, back and side surfaces of the trunk and legs of the 
patient as prescribed by the doctor, and now preliminary slack symmetrical tension of 
them are performed (front - back, right - left), the indications of the dynamometric 
tapes (26) are added together and further (if the indications so dictate) selective of the 
loading elements (6) are performed in order to obtain the desired effect in changmg the 
posture (changing the angles in the hip, knee, and ankle joints, position of the foot, 
decreasing the bending orientation etc.). 

Now session of the physical exercises are proceeded , e.g. walking or a special 
program workout. 
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